Key indicators: single-crystal X-ray study; T = 272 K; mean (C-C) = 0.002 Å; R factor = 0.045; wR factor = 0.127; data-to-parameter ratio = 15.0.
In the title compound, C 20 H 18 B 2 F 4 N 6 , the bis(5,7-dimethyl-1,8-naphthyridin-2-yl)diazene molecule is bisected by a symmetry centre midway between the central N atoms of the diazene group. Each of the symmetry-related halves of the molecule binds to a B atom through an N,N 0 -bite. Two terminal F ions complete the distorted BN 2 F 2 tetrahedral geometry around each B atom. The BF 2 plane is almost perpendicular to the boron-naphthyridine ring plane, with a dihedral angle of 87.8 (2) . The main interactions in the crystal structure are some C-HÁ Á ÁF hydrogen bonds andcontacts between 1,8-naphthyridine rings [centroid-centroid distance = 4.005 (1) Å ].
Related literature
For 1,8-naphthyridine deriatives, see: Gavrilova & Bosnich (2004) ; Goswami & Mukherjee (1997) ; Nakatani et al. (2000) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x þ 1 2 ; Ày þ 1 2 ; Àz þ 2; (ii) Àx þ 1 2 ; y À 1 2 ; z.
Data collection: SMART (Bruker, 2000); cell refinement: SAINT (Bruker, 2000); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
[ -Bis (5,7-dimethyl-1,8-naphthyridin-2-yl) 
Comment
The deriatives of 1,8-naphthyridine have been widely utilized as mono-nucleating and dinucleating ligands in coordination chemistry or as antimycobacterial and antimicrobial agents (Gavrilova & Bosnich, 2004; Goswami et al., 1997; Nakatani et al., 2000) . Here, we report the crystal structure of the centrosymmetric dinuclear title compound, C 20 H 18 B 2 F 4 N 6 , where the di-5,7-dimethyl-1,8-naphthyl-2,2'-diazene (ddnd) ligand is halved by a symmetry centre midway the central nitrogens in the diazene group, and where each boron atom is coordinated by a N,N' bite of the ddnd ligand and two terminal F ions.
The result is a distorted BN 2 F 2 tetrahedral geometry, with a N-B-N bite angle of 94.35 (11)°. The compound skeleton is formed by four conjugated heterocyclic rings which are nearly coplanar; the least-squares plane through B1,N1,N2,C2->C10 has a mean deviation of 0.02 Å. The BF 2 plane is almost perpendicular to the boron-nathphyridine ring plane, with a dihedral angle of 92.2 (2) °.
There are two main C-H···F hydrogen bonding interactions involving F1 as an acceptor and two C-H donor sets, C1-H1C, C8-H8. There is also a π-π stacking interaction between adjacent parallel naphthyridyl rings: with a closest C-C distance of 3.499 (1) Å and a centroid to centroid distance of 4.005 (1) Å. Via these interactions (with H-bonding mainly in the (100) plane and π-π stacking along the [100] direction ) the compound forms a three-dimensional network structure as shown in Fig. 2 .
Experimental
A cold solution of 7-amino-2,4-dimethyl-1,8naphthyridine (2 g) in water (100 mL) was added dropwise to 150 ml of a 10% NaOCl solution. The mixture was stirred at 0 degree and a dark green precipitate formed. Filtration was performed a few minutes after the end of addition, and the aqueous phase and the precipitate were extracted with diethyl ether. The ether phases were gathered, dried on MgSO 4 , and evaporated. The crude product was purified by chromatography on Al 2 O 3 (eluent: acetone/hexane 1/10). Recrystallization in water yielded ddnd as green product. Yield: 70%.
The ddnd (0.34 g, 1 mmol) ligand was dissolved in 50 ml newly dry dichloromethane and then treated with triethylamine (3 ml) and boron trifluoride etherate (3 ml). After stirring for 30 min, the solution was washed with water, dried over Na 2 SO 4 , and concentrated at reduced pressure. Single crystals of (I) suitable for an X-ray study were obtained by slow evaporation of an CHCl 3 /hexane solution (50% v/v) over a period of one month.
Refinement
All hydrogen atoms were generated geometrically (C-H bond lengths of methyl group fixed at 0.96 Å, C-H bond lengths of naphthyridine fixed at 0.93 Å), assigned appropriated isotropic thermal parameters, U iso (H) = 1.2U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq F1 0.11305 (12) 0.18492 (6) 1.00731 (7) 0.0319 (3) F2 −0.00219 (12) 0.14892 (7) 0.87999 (7 Atomic displacement parameters (Å 2 )
0.0394 (6) 0.0203 (5) 0.0361 (7) −0.0040 (4) 0.0109 (5) −0.0022 (4) F2 0.0286 (6) 0.0336 (5) 0.0347 (7) 0.0027 (4) 0.0020 (5) 0.0125 (4) N1 0.0224 (7) 0.0230 (6) 0.0227 (8) −0.0048 (5) 0.0010 (6) 0.0018 (5) N2 0.0233 (7) 0.0184 (6) 0.0245 (8) −0.0016 (5) 0.0034 (6) 0.0027 (5) N3 0.0261 (7) 0.0154 (6) 0.0366 (9) 0.0022 (5) 0.0087 (6) 0.0039 (5) B1 0.0260 (10) 0.0187 (8) 0.0283 (11) −0.0004 (6) 0.0047 (8) 0.0029 (7) C1 0.0326 (10) 0.0296 (8) 0.0335 (10) −0.0099 (7) 0.0043 (8) 0.0039 (7) C2 0.0269 (9) 0.0285 (8) 0.0207 (9) −0.0076 (6) −0.0011 (7) 0.0000 (6) C3 0.0224 (9) 0.0368 (9) 0.0245 (9) −0.0059 (7) 0.0019 (7) 0.0007 (7) C4 0.0224 (8) 0.0345 (8) 0.0223 (9) −0.0009 (6) −0.0015 (7) −0.0018 (7) C5 0.0274 (9) 0.0419 (10) 0.0341 (11) 0.0045 (7) 0.0049 (8) −0.0006 (8) C6 0.0224 (8) 0.0282 (8) 0.0198 (9) 0.0010 (6) 0.0001 (7) −0.0007 (6) C7 0.0272 (9) 0.0251 (7) 0.0234 (9) 0.0044 (6) 0.0000 (7) −0.0013 (6) C8 0.0279 (9) 0.0193 (7) 0.0262 (9) 0.0017 (6) 0.0012 (7) 0.0009 (6) C9 0.0245 (8) 0.0190 (7) 0.0244 (9) −0.0005 (6) 0.0027 (7) 0.0023 (6) C10 0.0221 (8) 0.0232 (7) 0.0197 (8) −0.0028 (6) 0.0008 (7) 0.0001 (6) Geometric parameters (Å, °) 
